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ABSTRACT
The present study was designed to compare performance 
at three years of age of children who had delayed respi­
ration and possible anoxic experiences at birth with that 
of children whose birth histories were ostensibly normal. 
Success on the delayed response and I.Q. (Stanford-Binet, 
Form L) were the criterion measures. The delayed response 
apparatus employed was a five choice-cup, partitioned, 
portable box. Candy could be placed in a randomly assign­
ed cup, then all cups and the box covered during the delay 
interval.
On the basis of a pilot study, 1*, 2', 3f, 4*f 5' and 
10' intervals were used, each presented to each subject in 
random order, with Stanford-Binet items as the interpolated 
activity.
In all, nineteen three year olds with histories of 
artificially induced breathing and, in some cases, cyanosis, 
completed the experimental procedure. Twenty controls were 
obtained whose birth records showed normal breathing and 
reported them to be in "good condition."
Chi-square comparisons were made among the several 
experimental variables.
vi
Results:
1. The two groups differed with respect to success­
ful performance at the longest (10 minute) delay 
interval (p = .05), the controls being superior 
to the anoxics.
2. For the anoxemia youngsters, length of delay re­
lated significantly with successful performance 
(10* performance inferior to 1', 2*, and 3*, 5* 
and 4' performance each inferior to 1 *, all at 
.01). Among the control group, frequency of 
success did not differ from interval to interval.
3. Position of the correct choice cup did not relate 
to success of performance in either group.
4. Trial sequence did not relate to performance in 
the anoxic group, but related significantly for 
the controls, the latter showing a decrease in 
the number of successes during their last three, 
as opposed to their first three, trials (p * .01).
5. The two groups differed significantly with re­
spect to mean l.Q. (t sig. at .01). In the anoxic 
group, l.Q. values related significantly with per­
formance at the three longer delay intervals (.01) 
and showed a significant correlation with the 
number of successful intervals (rho * .69). No 
l.Q. performance relationships were demonstrated 
among the controls.
I. INTRODUCTION AND STATEMENT OF PROBLEM
As a result of Little's classic exposition (1861) of 
the many sequelae of birth injury, this group of disorders 
has long been referred to as "Little's Disease." In his 
original treatise, Little suggested asphyxia neonatorum as 
one birth experience having a deleterious effect on the 
growing organism: that " . . .  even the want of a few
breathings, if not fatal to the economy, may imprint a 
lasting injury upon it." (1861, p. 297)
Vfindle (1950), on the basis of studies of neonatal 
anoxia induced in guinea pigs, noted that "all of the ani­
mals surviving long enough to be tested . . . appeared 
outwardly to be normal guinea pigs" but showed learning 
deficits when compared with controls. Histologically, 
thirty-one of forty-eight asphyxiated animals showed 
structural brain changes at autopsy (both generalized and 
regional). He suggested that these normal appearing, but 
deficient, animals "may have counterparts in human beings 
who do not present any striking picture." (1950, p. 61) 
There are, at present, no definitive conclusions re­
garding the effects of prenatal and perinatal anoxic con­
ditions on the later performance of human children. That 
residual effects exist is controversial in itself. Some 
investigators have stressed the relative invulnerability of
2the newborn to anoxia when compared with adults (Himwich, 
1951), or stressed an apparent sharp dichotomy of results: 
either death or survival without sequelae (Ford, 1944,
Keith, Norval and Hunt, 1955). Other writers, however, 
have postulated that perinatal anoxia may be a significant 
factor in producing a myriad of handicaps ranging from se- 
vere crippling disorders to reading disability and behavior 
problems (Lilienfeld, et al., 1955). Of particular interest 
to the psychological clinician would be the latter group; 
children who may appear in guidance clinics with learning 
and/or behavior disorders. A number of these clinic 
problems may be the result of, as Graham, et al. describe 
"injury so minimal as to leave no palpable neurological 
residual but yet able to affect the adaptive capacity of 
the child" (1955, p. 556).
One possible approach to studying the later performance 
of anoxic human infants, and one that has not yet been ex­
plored, would be to study in humans performances that have 
been shown by animals to be sensitive to brain damage. One 
such performance would be the delayed response. Animal 
studies have consistently shown delayed response performance 
to be impaired by damage to the frontal lobes (Jacobson, 
1936, Harlow & Spaet, 1943), and more recently, to subcorti- 
cal regions of the caudate nucleus (Dean, 1958). Damage 
to other areas (temporal lobes [Jacobson and Elder, 1936],
motor cortex [Jacobson and Haslerud, 1936]) does not seem 
to result in demonstrated impairment of this function.
Pascal, et al., in a study of delayed response per* 
formance in human mental defectives have suggested that 
this process (the delayed reaction) is "a laboratory work 
sample of a primitive adaptive mechanism, one having sur­
vival value*1 (1951, p. 158).
Assuming that the capacity to delay between cue and 
response is of sufficient complexity to show loss follow­
ing lesions to certain areas of the brain and assuming, 
also (as has been demonstrated in animal and human autop­
sies) that damage from neonatal anoxia can occur in any 
area of the brain, the hypothesis under investigation is 
that children with histories of anoxic birth experiences 
will demonstrate a deficit in delayed response performance 
when compared with children without such a history.
II. REVIEW OP THE LITERATURE
Induced neonatal anoxia and later performance - Animal Studies 
Meier and Bunch (1950), subjected rats to 3% oxygen e- 
quivalent for 30 minutes within 3 hours after birth. The 
anoxic and control animals were then tested at 75 and 100 
days of age on a single unit T-water maze for (1) initial 
learning, (2) immediate reversal of the position habit, (3) 
reversal after 2 or 14 days and (4) relearning of the 
original habit after 2 or 14 days. No statistically signi­
ficant differences were found in original learning or in 
relearning for either time interval. Anoxic animals were 
inferior to controls (.05 level) in immediate and 2 day re­
versal, but better (.01) after a 14 day interval. Hurder 
and Sanders (1953) induced oxygen deprivations comparable 
to that of Meier and Bunch and sufficient to impair per­
formance in adult rats. They exposed split litters to a 
simulated altitude of 30,000 feet for three hours or to a 
34,000 feet equivalent for 38 minutes, during the first hour 
after birth. The performance measure was trials to cri­
terion on a Stone multiple T-maze. Only slight impairment 
was found in the 34,000 group and none in the 30,000 group. 
They concluded that exposure to anoxia at infancy is less 
disruptive then similar exposure during adulthood. Hurder 
also made detailed nerve cell counts in areas 10, 17 and 24
of rats exposed to anoxia and later tested (1952). He found 
cell reduction in all areas, but the relation between ex­
posure time and cell reduction varied from area to area, 
being constant for all exposures in area 10 and increasing 
with exposure in areas 17 and 24. Cell loss in the latter 
areas was positively related to error scores in the maze 
learning.
Nolan (1955), subjected rats to 5% oxygen deprivation 
for 30 minutes immediately following birth. Anoxic and 
littermate controls showed no difference, at 70 days, in 
ability to learn a Stone-type water maze, relearn the maze 
after 30 days, or to resist extinction of a bar-pressing 
response.
Somewhat different results were obtained by Richardson
(1954) who induced varying periods of anoxia in neonatal 
rats and later tested them on maze problems. Richardson's 
anoxic rats made more errors than control animals and show­
ed reduced ability to transfer prior learning to new situ­
ations. There was no relationship between the duration of 
the anoxic period and performance (1954).
Meier (1954), using kittens, introduced a 2.97% oxygen 
level for 30 minutes immediately after birth. At 6 months 
of age, these 14 animals were compared with 12 littermate 
controls on: (1) Guthrie puzzle box, (2) a single unit T-
maze (brightness discrimination), (3) a temporal T-maze
6(double alternation problem) and (4) a multiple choice ap­
paratus (brightness discrimination). Meier found (1) no 
difference in the number of identical responses per subject 
in the Guthrie box but a greater latency of response by the 
experimental animals, (2) that a significantly greater pro­
portion of anoxemic animals failed to learn the discrimina­
tion task on the single unit maze but fixated instead, (3) 
no difference in the groups in ability to make a distinction 
between black and white discriminanda, (4) inferior ability 
to retain a symbolic response (double alternation problem) 
by the anoxemic group,
Windle asphyxiated 48 guinea pigs at birth, the amount 
of asphyxiation varying from 4-1/2 to 23 minutes. Of those 
who survived to maturity 27 were inferior to littermate 
controls on the criterion measure--10 consecutive errorless 
runs on a simple alternation maze problem. Histologically, 
31 of the experimental animals showed structural brain 
changes at autopsy (1950).
This review of the later effects of experimentally in­
duced neonatal anoxia in animals suggests several con­
clusions: (1) varying results in maze performance by rats
as a result of the anoxia, (2) demonstrated cortical cell 
reduction produced by the anoxic exposure (rats), (3) rela­
tive vulnerability to anoxic effects by the young as com­
pared with the mature animals. This has also been found in
7the case of human infants (Himwich), (4) a suggestion of 
more deleterious effects in performance in animals phylo- 
gentically higher than the rat, (cats, guinea pigs) possibly 
reflecting greater complexity of criterion tasks or of the 
nervous system of the animal itself.
Later performance by humans exposed to anoxia at birth
Schrieber (1940) using much the same clinical ap­
proach as Little, concluded that “careful examination of 
the paranatal records of mentally defective infants and 
children (for whom there was no history of inherited defect, 
infection, or trauma unassociated with birth) has disclosed 
a definite relationship between fetal oxygen want and the^ 
later neurological defect'* (1940, p. 308). Since that time, 
bpth clinical and experimental approaches have been taken 
and with conflicting results. Intellectual measurements in 
later childhood of anoxic infants have used the Kuhlman- 
Anderson (McPhail, et al. 1941) the Raven Progressive 
Matrices (Campbell, et al. 1950) and the Stanford-Binet 
(Usdin and Weil, 1952). In none of these studies were sig­
nificant differences found between the anoxic and control 
children. One other Stanford-Binet study, however, (Darke, 
1944) obtained a significant t for the difference between 
the means of the two groups. Most recently, Apgar, et al.
(1955) obtained blood samples on each of 400 newborns. At
8a mean age of 26,7 months, Gesell Developmental Ratings were 
obtained on 65 of these subjects. At the mean age of 47.6 
months, Stanford-Binets were given 243 subjects. No signi­
ficant correlation was found between levels of blood oxygen 
content and the Gesell ratings, nor the Binet l.Q. Several 
studies have been concerned with the subsequent behavior 
(Preston, 1945, Rosenfeld and Bradley, 1948) and adjustment 
(Stevenson, 1948) of anoxic youngsters. These authors all 
mention tendencies toward maladjustment ratings by teachers, 
hyperactivity and behavior difficulties in groups with 
anoxic birth histories.
Preston observed 132 cases of anoxia over a 10 year 
period and noted that, except for severe cases, these 
children developed much the same as others until ambulation 
and the resulting enlarged environment occurs, at which 
time "all undesirable symptoms are noticeably increased" 
(1945, p. 357). She further states of these youngsters 
that 'Tarents all complain that they do not seem to take 
in what is said, discipline has no effect, and they do not 
learn from experience" (1945, p. 357).
Finally, Keith, Norval, and Hunt (1953) have looked 
at oxygen deprived youngsters for later neurological find­
ings. They did follow-up studies of 236 infants born with 
asphyxia or delayed respiration and . . found no evi­
dence, in those infants who survived, of any neurological ab­
normality (including mental retardation) due to difficulties
encountered at birth" (1953, p. 146)
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Delayed Response
The delayed response, although widely used as a pre 
and post measurement in animal ablation studies, has been 
used sporadically with humans (Hunter, 1917, Allen, 1931, 
Skalet, 1931, Harlow, 1932, Pascal, 1951). Hunter first 
observed delayed response performance in a child, his own 
13 month old daughter, using 3 choice boxes. Her maximum 
delay was 15". Allen found a 30" maximum with a one year 
old. Harlow and Israel employed the technique with a group 
of mental defectives whose ages ranged from 5-60 years and 
Stanford-Binet mental ages from below one to three years. 
They found a correlation of .009 between M.A. and maximum 
delay intervals on a two choice cup apparatus.
Skalet with subjects from 24-68 months of age, re­
quired a delayed response after a cookie had been placed 
under one of three plates. The resulting correlations be­
tween maximum delay and other variables were: C.A. - +.478,
M.A. - ♦ .356 and l.Q. - ♦ .212.
Most recently, Pascal, et al. studied delayed response 
performance in a group of institutionalized mental de­
fectives and found a significant relationship between the 
capacity to delay and Stanford-Binet l.Q. (rho = + .60) and 
a non-significant one between performance and chronological 
age (+.13).
III. SUBJECTS
All subjects constituting the anoxic and non-anoxie 
groups were chosen by means of records at Charity Hospital 
of New Orleans of births from September 1 through November 
30, 1955. Cases were considered anoxic if artifically in­
duced breathing was noted on the chart and/or cyanosis was 
recorded within the first hours after birth.
Unfortunately, the birth records did not permit fine 
gradation with respect to degrees of anoxia in the experi­
mental group. Among this group, however, there were seven 
cases in which the condition was noted to be "fair" or 
"poor" in contrast with fifteen noted as "good." Among the 
seven poorer infants, multiple resuscitation procedures had 
been utilized and/or cyanosis observed. Efforts were made 
to locate all such subjects. Many had moved during the 
three year period, lived too far away to justify our sending 
for them, or did not respond to the invitation.
Of the twenty-two cases obtained, one was eliminated 
because the child was unable to make any voluntary movements 
and two children would not respond to the testing procedure.
Controls were selected if it was noted at birth that 
they breathed spontaneously and were noted to be in "good 
condition." Cases delivered by Caesarean section, with
10
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instrumental injuries, positive maternal serology or ma­
ternal toxemia were eliminated. Twenty controls were used 
in this study.
The age, sex and race distribution of the two groups 
completing the experiment were as follows:
Age Anoxic Control
N = 19 N = 20
42 Mos. 0 1
41
40
39 " 3 6
38 " 3 5
37 » 1 0
36 » 1 1
Mean Age: 39 Mos. 38 Mos.
Sex
Boys 13 12
Girls 6 8
Race
C 18 19
W 1 1
Apparatus and Procedure
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For the present study an apparatus was designed with 
five equidistant cups in a portable, partitioned box (see 
Plate I). Five choice cups were selected on the basis of 
the study by Pascal, et al, (1951) in which they found 
five choices to be of suitable difficulty for subjects 
ranging from two years, one month to seven years, one month 
in mental age.
It was considered important to randomize the correct 
positions, since theoretically "rightness,*1 "leftness," or 
"centerness" could operate to influence performance. It 
also seemed essential to randomize length of delay interval 
presented as an attempt to counteract fatigue or other 
factors which could become confounded with performance. 
Since other studies report positive correlations between 
intelligence and delayed response performance, measurement 
of the l.Q. was considered an important adjunct to the 
actual performance criterion.
The procedure was as follows: With the child seated
in front of the box, candy was placed in a randomly assign­
ed cup, the lid replaced and the child asked to "show me 
where the candy is." Then the box was closed and the child 
instructed "Let’s play a game until I open the box again,
13
then you find your candy."
A pilot study, using the described apparatus and pro­
cedure was made with eighteen nursery school children, age 
range two years, ten months to three years, eleven months. 
One trial was given at 3*, 5* and 10' intervals with the 
following distribution of successes:
below 3* - 5 
3* - 6 
5* - 5 
10* - 2
On the basis of this pilot study, six intervals were 
chosen for the present study: 1*, 2*, 3*, 4', 5* and 10*,
each assigned to each subject in random order.
During the delays, the intellectual measurements were 
obtained (Stanford-Binet Form L ) , thus providing a some­
what uniform interpolated activity from subject to subject. 
At the end of each delay, the box was reopened and the 
child asked to find the candy. The first cup chosen was 
considered the response for that trial and the score desig­
nated as pass or fail. In addition, a brief history was 
obtained from the mother, including illnesses, developmental 
information and a behavioral description. All children were 
tested in hospital clinic rooms.
IV. RESULTS AND DISCUSSION
Pertinent data about each subject as well as his per­
formance at each trial and attained l.Q. are included in 
the appendices.
Position of correct choice cup and performance
Table I shows the frequencies of success and failure 
made at each of the five choice cups by the two groups of 
subjects. Chi-square values based on these frequencies 
are 5.291 for the anoxic and 5.230 for the controls, 
neither of which is significant. Position of the reward, 
then, would not seem to relate to a successful response, 
at least not when these positions are randomized.
Length of delay interval and performance
Comparison of performance at each of the six time 
intervals yielded non-significant differences in the con­
trol group; this group performed about equally well, re­
gardless of the length of delay. The anoxic subjects, on 
the other hand, were less successful at ten minutes than 
at one, two or three minutes and less successful at five 
and four minutes than at one minute. All of these differ­
ences yielded a probability level greater than .01. Ap­
parently none of the time intervals used presented
14
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TABLE 1
Frequencies of Successes and Failures made by the Anoxic 
and Control Groups at Each of 5 Choice-cup Positions
POSITION
Anoxic Group 1 2 3 4 5
Pass 13 12 16 22 15
Fail 9 8 9 2 8
Control Group
Pass 18 14 19 19 23
Fail 7 7 8 4 1
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TABLE 11
Frequencies of Successes at Each of 6 Delay Intervals 
for the Anoxic (N * 19) and Control (N * 20) Groups
DELAY INTERVAL
Group 1' 2' 3* 4' 5* 10*
Anoxic 19 16 16 11 10 6
Control 19 13 17 15 15 14
17
sufficient difficulty to the controls to have discrimi­
natory value. One, two and three minute delays would seem 
to have been non-discriminatory for the anoxic children.
Analysis of the data presented in Table 111 yielded a 
significant chi-square value for the control group, but 
not for the anoxic. The control youngsters were consistent­
ly less successful on the last three trials of the sequence 
than on the first three (p = .01), regardless of the order 
of delay intervals. It might be conjectured that some­
thing akin to boredom or fatigue influenced performance in 
the control group which either did not operate or was con­
founded with other factors in the anoxic subjects. It is 
to be hoped that the random presentation of the delay 
intervals in the present study helped somewhat to counter­
act this unexplained factor in terms of overall performance.
Obtained l.Q. values in the two groups were as follows:
Trial sequence and performance
i-Q- measurements and performance
Range
Anoxic 
below 60-125
Control
84-129
Mean: 90.7 107.7
s.o 10.7 17.7
Median 92 102
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TABLE III
Frequencies of Success and Failure at Each Trial in 
Sequence by the Anoxic and Control Groups
TRIAL
1 2 3 4 5 6
Anoxic Group
Pass 15 11 13 12 14 13
Fail 4 8 6 7 5 6
Control Group
Pass 19 18 18 15 9 14
Fail 1 2 2 5 11 6
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A t test of the significance of the difference be­
tween the two means yielded a probability value greater 
than .01.
Correlation between l.Q. and the number of successful 
trials on delayed response for each group was obtained by 
means of the rank difference method. The rho coefficient 
for the control group was .29 (p = .30), and for the anoxic 
group .69 (p = .01). Chi-square calculated for high and 
low l.Q. versus frequency of success and the three longer 
delay intervals showed a non-significant value for the con­
trols and a value beyond the .01 level for the anoxic group.
Performance in the anoxic group would seem to be re­
lated to l.Q. level, whereas the controls had no demon­
strated relationship between these variables.
It should be noted that the mean l.Q. for the control 
group is not only significantly higher than that of the 
anoxic group but is higher than what might be expected in 
a random population. It may be that the parents who agreed 
to participate among this group were those who intuitively 
felt that the child was above average in ability. Con­
versely, the anoxic respondents might have been those 
parents who were concerned about their youngster's develop­
ment. It is possible, then, that the two groups are more 
widely divergent than similar groups would be under more 
ideal sampling methods.
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Birth condition and performance
Values for :hi-square calculated for each of the 
intervals presented in Table 11 showed that the longest, 
or 10 minute, delay, is the only interval at which differ­
ences in performance attained a satisfactory level of sig­
nificance (p * .05).
Cursory examination of the performance of each anoxic 
subject did not indicate any consistent relationship be­
tween the extent of breathing difficulty noted on the 
birth record and delayed response success or l.Q. One 
outstanding exception, however, was that the only child 
noted as "extremely cyanotic" was, when seen for study 
purposes, incapable of voluntary movements, hence unable 
to be tested. The limited number of cases and brevity of 
some birth records would not permit a separate analysis on 
this basis.
It might be of interest that the incidence of report­
ed behavior problems was greater in the anoxic than control 
groups (6 vs. 1). The mothers volunteered unsolicited com­
plaints about these youngsters such as "he has a quick 
temper," "is too active," "mischievous," "selfish," 
"stubborn," "fights all the time," etc.. Bating problems 
were also reported with greater frequency among the anoxic 
children (5 vs. 1). Articulation difficulties were noted 
with equal frequency in both groups.
V. SUMMARY AND CONCLUSIONS
The present study was designed to compare the per­
formance at three years of age of children who had delayed 
respiration and possible anoxic experiences at birth with 
that of children whose birth histories were ostensibly 
normal. Success on the delayed response was used as the 
criterion measure because of its sensitivity to brain 
damage in animals (Harlow and Spaet, 1943 and Jacobson, 
1936) and demonstrated mastery by very young children 
(Hunter, 1917, Alien, 1931, Skalet, 1932). The apparatus 
employed was a five choice-cup, partitioned, portable box. 
Candy could be placed in a randomly assigned cup, then all 
cups and the box covered during the delay interval.
On the basis of a pilot study with 18 2-1/2 - 3-1/2 
year olds, using the apparatus, 1*, 2', 3', 4*, 5* and 10' 
were chosen as the delay intervals. These were presented 
to each of the experimental subjects in random order, with 
administration of Stanford-Binet Form L items as the in­
terpolated activity. In all, nineteen 3 year olds with 
birth histories of artificially induced breathing and, in 
some cases, cyanosis, completed the experimental procedure. 
Twenty controls were obtained who had records of normal 
breathing and "good condition." All subjects were chosen
21
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from consecutive birth records, and tested in the hospital.
Chi-square comparisons were made among the several 
experimental variables. On the basis of these analyses, 
the following conclusions can be stated, their implications 
being limited by the small number of cases.
1. The two groups differed with respect to success­
ful performance at the longest (10 minutes) de­
lay interval (p * .05), the controls being 
superior to the anoxics.
2. Por the anoxemic youngsters, length of delay re­
lated significantly with successful performance 
(10* performance inferior to 1*, 2*, and 3f. 5* 
and 4* performance each inferior to 1', all at 
.01). Among the control group, frequency of suc­
cess did not differ from interval to interval.
3. Position of the correct choice cup did not relate 
to success of performance in either group.
4. Trial sequence did not relate to performance in 
the anoxic group, but related significantly for 
the controls, the latter showing a decrease in 
the number of successes during their last three, 
as opposed to their first three, trials (p 3 .01). 
Some type of boredom factor was postulated as a 
possible explanation for this phenomena.
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5. The two groups differed significantly with respect 
to mean I.Q. (t sig. at .01). In the anoxic 
group, I.Q. values related significantly with per­
formance at the three longer delay intervals 
(.01) and showed a significant correlation with 
the number of successful intervals (rho * .69).
No I.Q. performance relationships were demon­
strated among the controls.
The most obvious implications for further research 
obtained from the present study would be (1) establishing 
I.Q. levels pre-experimentally, (2) providing more trials 
per interval, position and trial sequence in order that 
significance tests for their interaction effects can be 
made.
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Subj. 
E.S.
B.Mc. 
V .L.
R.D.
C.T. 
C.C.
J .T. 
E.L. 
T.R. 
B.R. 
A. Me.
L.F.
APPENDIX I
Descriptive Data for Forty-two Subjects
Sex Race Age
M
F
M
M
M
M
M
M
M
C
c
c
c
c
c
c
c
c
c
41 mos. 
40 mos.
M
36 mos. 
38 mos.
38 mos.
39 mos.
40 mos.
39 mos.
40 mos.
40 mos.
41 mos.
I.Q.
66
86
40 mos. 115
75
76 
103
87
107
125
97
86
60
Birth 
Conditions 
administered: 
09 nalline, con­
dition good
2 endotracheal * catheter, con­
dition good
0 endotracheal
* catheter, con­
dition good
02 nalline, con-
* dition good
0o condition
* good
02 nalline, con- 
’ dition good
02 nalline, con- 
9 dition good
0« condition
* good
O2 nalline, con- 
’ dition good
°2
0
condition
good
2 nalline,
* caffeine sodi­
um benzoate
condition good
30
Subj. Sex
APPENDIX I 
Race Age
Cont1 d. 
I.Q.
Birth
Conditions
13 R.S. M C 40 mos. 100 °a. condition good
14 T.E. F c 41 mos. 110 manual stimu­
lation lethargic, 
condition fair
15 S.J. F G 40 mos. 97
°2, nalline, con­dition fair
16 D.B. F If 40 mos. 60 °a. nalline, cya­
notic, con­
dition fair
17 W.T. M C 37 mos. 82 °2, manual stimu­
lation, con­
dition fair
18 W.S. M c 38 mos. 92 °a* tracheal catheter, cya­
notic con­
dition fair
19 J.D. M c 39 mos. 100
No
°2.
caffeine, 
nalline, poor 
respiration, 
condition fair
20 R.W. M c 40 mos. test
No
°2.
extremely cya­
notic, con­
dition poor
21 P.B. M c 38 mos. test
No
°2f nalline, con­dition good
22 E.R. F c 41 mos. test °a. conditiongood
23 N.R. M c 40 mos. 97 good
24 D.N. M c 40 mos. 109 good
25 K.M. F c 41 mos. 124 good
26 J.D. F c 41 mos. 102 good
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
31
APPENDIX I Cont'd.
Birth
Sub j. Sex Race Age________I.Q._________Conditions
A.B. M C 39 mos. 100 good
K.D. F w 40 mos. 112 good
T.H. M C 39 mos. 110 good
E.S. M c 40 mos. 120 good
c.c. F c 41 mos. 97 good
W.H. M c 42 mos. 95 good
P.G. F c 38 mos. 118 good
H.B. M c 39 mos. 115 good
P.S. M c 39 mos. 102 good
I.D. F c 39 mos. 100 good
J.H. M c 39 mos. 104 good
G.P. M c 38 mos. 116 good
A.L. M c 36 mos. 111 good
C.H. F c 38 mos. 84 good
C.C. F c 38 mos. 110 good
R.D. M c 37 mos. 129 good
APPENDIX II
Success (4) or Failure (-) on Delayed Response at each Trial for Thirty-nine 
Subjects Completing the Experimental Procedure: P * Position of Reward
for a Given Trialk » I = Delay Interval, in 
TRIAL
Minutes, for a Given Trial
1 2 3 4 5 6
Subject P I P X P X P I P X P I
1 E.S. 4 1*4 5 5*- 2 10*- 1 2»- 3 3*4 4 4*4
2 B.Mc. 5 3*4 3 5*- 2 2*4 4 1*4 1 10*- 5 4*-
3 V.L* 3 1*4 2 4*4 4 10*4 1 5*4 5 2*4 3 3*4
4 R.D. 4 5*4 2 3*4 5 10*- 3 1*4 1 2*- 4 4*4
5 C.T. 4 3*- 1 5'- 2 4*- 3 10*- 5 2*4 4 1 *4
6 C.C. 5 10*4 4 2*4 3 1*4 1 4*4 2 3*4 5 5'-
7 J.T. 1 2*4 3 4*- 4 3*4 5 1*4 2 10*- 1 5*4
8 E.L. 5 2*4 4 1*4 1 3*4 2 4*4 3 10*- 5 5*4
9 T.R. 4 3*4 3 2*4 2 10*- 1 1*4 5 5*4 4 4'4
10 B.R. 3 10*4 5 4*4 1 3*4 4 2*4 2 3*4 3 1*4
11 A.Me. 5 1*4 3 4*4 4 2*4 1 5'- 2 3'4 5 10*-
COto
APPENDIX II Continued
TRIAL
Subject
12 L.F. 1 3'- 5 5 *- 3 4*- 2 10'- 4 1*+ 1 2*4-
13 R.S. 4 5 '♦ 5 3'* 1 1*4- 3 2*4- 2 4 ’* 4 10 '♦
14 T.E. 3 5 '♦ 2 3** 1 2'+ 5 10 *♦ 4 1'* 3 4*4-
15 S.J. 2 3*4- 5 10*4- 3 2 1 5*- 4 1 *♦ 2 4'-
16 D.B. 3 5'- 1 10'- 2 2** 4 3*4- 5 1»4- 3 4 *-
17 W.T. 3 3*+ 1 l f* 5 2 2 10'- 4 5*4- 3 4'4-
18 w.s. 3 5«- 2 4 *- 5 10’- 4 2'- 1 3*4- 3 1*4-
19 J.D. 1 5'+ 3 4'- 2 1 *♦ 4 2»* 5 3'- 1 10'-
20 R.W. Not able to perform
21 P.B. Would not respond to pro Ctr our t
22 E.R. Would not respond to cro o: dure
23 N.R. 3 1*4 2 5*# 5 3 *♦ 4 10'- 1 4 '- 3 2'P
24 D.N. 3 1 *♦ 2 5*4. 1 10 5 4'4- 4 2 *- 3 3'-
25 K.M. 1 5*4> 5 !*♦ 3 2** 2 10'4- 4 4*4- 1 3*4-
APPENDIX II Continued
TRIAL
______________ I_____________ 2_____________ 3_____________ 4_____________ 5_____________ 6
Subject P I ? I P I P I P I P T
26 J.D. 3 2*4 5 1*4 4 10*4 1 3*4 2 5*4 3 4'4
27 A.B. 5 4*4 3 10 *4 1 1*4 4 3'- 2 2*- 5 5*4
28 K.D. 4 4*4 2 5'4 1 10*4 5 3*4 3 1*4 4 2*4
29 T.H. 5 10 *4 2 5*4 1 3*4 4 1 *4 3 4*- 5 2*4
30 E.S. 3 3'4 5 2*4 2 1*4 1 10*4 4 5*4 3 4*4
31 C.C. 4 2'4 3 5'- 5 10 *4 2 3*4 1 4*4 4 1*4
32 W.H. 3 3*4 1 4*4 4 2'4 5 1 *4 2 10*- 3 5*-
33 P.G. 3 5*4 2 3'- 1 1*4 5 2*4 4 4*4 3 10'-
34 H.B. 5 10*4 3 1*4 4 3*4 2 2*- 1 4*- 5 5'-
35 P.S. 4 1 *4* 5 5*4 1 4*4 3 2 * - 2 10'- 4 3*4
36 I.D. 4 5*4 5 3*4 1 10*4 2 4*4 3 2'- 4 1*4
37 J.H. 3 10 *4 5 2*4 2 5*4 4 3*4 1 4*- 3 1*4
38 G.P. 5 5*4 3 3*4 1 5*- 4 10'- 2 2*4 5 1*4
39 A.L. 1 5*4 5 4'4 4 1*4 2 3'4 3 2*4 2 10*4
APPENDIX II Continued
TRIAL
1 2 3 4 5 6
Subject P 1 ' P " "I P 1 " "> ” I P 1 P I
40 C.H. 2 2*- 5 3'* 1 10'- 3 1'+ 4 5*. 2 4 '♦
41 C.C. 1 5 '♦ 3 4«e 4 3*+ 5 1'* 2 2 *- 1 10'-
42 R.D. 4 5'e 2 2'e 5 10'* 1 3 '♦ 3 4»- 4 1»-
w
m
36
VITA
Name: Iris Elizabeth Amos
Date and Place of Birth
December 31, 1929. Seat Pleasant, Maryland 
Training and Experience
1953-54
1955-56
1956-57
1957-58 
1958-present
1958-present
Education
Psychological Clerkship: St. Elizabeth's
Hospital, Washington, D. C.
Psychological Intern: Child Guidance Center
of New Orleans, Louisiana
Graduate Assistant: Department of Speech,
Speech and Hearing Clinic, Louisiana State 
University, Baton Aouge, Louisiana
Department of Psychiatry and Neurology, L.
S.U. School of Medicine, New Orleans, La.
Psychological Assistant: Collaborative
Child Development Program, Charity Hospital 
of New Orleans, Louisiana
Fellow in Psychology: Southeast Louisiana
Hospital, Mandeville, Louisiana
Maryland Park High School, Seat Pleasant, Maryland
Western Maryland College, Westminster, Maryland, A.B., 
1949
George Washington University, Washington, D. C., M.A., 
19 55
EXAMINATION AND THESIS REPORT
Candidate: iri- ICli^abeth Amos 
Major Field: Clinical Psychology
Title of Thesis: Delay- d IV-soonac perform'd of Children With Atoxic and
Non-Anoxic Condition at Birth.
Approved:
*»rt ( ,1 /
Z hrofessor and Chairman< u d LDean oflthe Graduate School
EXAMINING COMMITTEE:
Date of Examination:
Jtdjr 23, 1959
